T he scientific understanding of disability has undergone a paradigm shift from a simpler conception of functional limitations as a direct and severe consequence of medical pathology to a much more sophisticated view such as that advanced in the Institute of Medicine conceptual model of disability or the International Classification of Functioning, Disability, and Health. [1] [2] [3] This shift situates the individual, his or her health conditions, and possible limitations in functioning, well-being, and social participation within the broader environment around the person. 4 It allows for a wide continuum of differences in functioning and health between all people and provides a new perspective on how not only the built environment but social attitudes, professional practices, and public policies codetermine the health and societal participation of people living with many different kinds of health conditions and disabilities. 5 From this new vantage point, the health of people with disabilities does not hinge on the biology of their bodies alone but also on equitable access to health care services and supports, societal resources, and opportunities to participate. 6 Researchers working from this modern disability perspective have documented inequities between people with and without disabilities in overall health, 5, 7, 8 rates of specific health conditions, 7, 9 service access and utilization, 5, [10] [11] [12] preventive care and screening rates, 8, [13] [14] [15] and doctor-patient communications. 16 Of course, people with disabilities can and do experience many of the same access problems as their nondisabled counterparts, including spells without medical insurance, 17 insufficient cultural (or linguistic) competence among medical providers, 18 or coordination issues with their health care services. 19 However, they may also experience barriers that are specific to having a disability such as physical inaccessibility of facilities or equipment, inadequate provider training, or lack of sign language interpreters. [20] [21] [22] [23] What remains less well documented in this disability literature is the extent to which people with disabilities may also face health care barriers specifically related to their race or ethnicity. When race/ethnicity does appear in this research, it is often included as a simple control variable, 7, 16 or the focus is more symbolic, as when the disparities recorded between people with and without disabilities are likened to those faced by racial or ethnic minorities. 5, 24 
KEY ISSUES IN HEALTH DISPARITIES RESEARCH
In traditional health disparities research on race or ethnicity, there is considerable debate over how to define the population groups to be compared, when to control potentially confounding variables, and whether to label a difference between groups a "disparity." 25 Two differing theoretical orientations illustrate this debate. In a society where racial and ethnic minority groups face institutionalized disadvantages in social determinants of health, one theory holds that any health or health care difference between the majority and the minority is potentially a disparity. From this standpoint, these determinants sit within a causal chain linking the minority group and the chosen outcome measure. 25 As such, they should not be statistically controlled. 26 For instance, if African Americans are found to have fewer doctor visits than whites, the results cannot be fairly explained away as a result of wealth differentials, if the latter are also the result of racial inequalities. In such an instance, the health care system may still have responded inequitably to African Americans through its failure to adequately serve the poor.
A second orientation holds that a minority-majority difference only becomes a disparity after clinical needs and individual preferences for care have been controlled. For example, if African Americans have higher clinical need for medical services than whites in the first place, from this standpoint it would be a mistake to use the unadjusted findings to determine a disparity; a true disparity in doctor visits could be masked by the elevated health care needs of African Americans, unless that difference is first controlled. [26] [27] [28] Until recently, people with disabilities, whatever their race or ethnicity, have not been considered as a minority group in the traditional field of health disparities. From the work of disability researchers, it is known that people with disabilities are disproportionally high users of care from doctors, hospitals, prescription medications, emergency rooms, and home health providers. 19, 29, 30 On average, they must secure treatment for not one but typically multiple chronic conditions simultaneously, particularly should they need assistance with activities of daily living (ADLs) or instrumental ADLs (IADLs). 30, 31 Medical care is thus a paramount concern for people with disabilities, yet we do not fully know whether, or to what extent, racial or ethnic disparities may be hindering their access.
QUESTIONS FOR RESEARCH
Our primary research question was: among 2 separate groups of people with disabilities and a contrast group of people without them, are there racial or ethnic disparities between non-Hispanic whites versus non-Hispanic blacks, or Hispanics, in (1) overall health, (2) insurance coverage status, or (3) health service use? Given the well-established disparities in these 3 areas among blacks and Hispanics in the general adult US population, we sought to determine whether and to what extent these disparities specifically affect people with disabilities. In light of the controversies noted earlier, we assessed the sensitivity of the results to 2 different definitions of disparity in these analyses, as follows: (1 As suggested by these definitions, we opted to control for age throughout all analyses because it is highly correlated with disability, because racial/ethnic groups vary by age, and because age is associated with overall health, insurance coverage, and service use.
Disability itself can be measured in many different ways depending on the purposes for which a study is conducted in the first place. 3, 32 We opted for an operational approach that is well-suited to survey-based health services research because it focuses primarily upon phenomena that can be directly reported. These include the presence of functional limitations, activity limitations, or limitations in ADLs. These core domains have been used to capture the disabled population in many previous health care-related studies. 3 We also operationalized the need for supervision or support with ADLs or IADLs as a means to identify a subgroup of people with disabilities with particularly high needs for medical care and supportive services. In previous studies, ADLs and IADLs have been shown to identify elevated health service needs and utilization across many different kinds of disabilities. 17, 19, 30, 31, 33 
METHODS

Data Source
We analyzed the 2006-2008 Medical Expenditure Panel Survey (MEPS). 34 After pooling years, we used 63,257 cases to obtain our weighted estimates for approximately 219 million community-dwelling civilians aged 18 years and above.
Disability Measures
Remaining consistent with the MEPS questionnaires, 35 we measured disability as a self-reported limitation in any combination of the following domains: physical functioning (walking, climbing stairs, grasping objects, reaching overhead, lifting, bending or stooping, or standing for long periods), sensory impairment (moderate, major, or total impairment in seeing or hearing after use of glasses or other devices), cognitive difficulties (confusion, memory loss, or need for supervision for safety), primary activities (such as work, housework, or school), social limitations (such as recreational, family, or social events), assistive device use (walkers, grab bars in the bathtub, or any other special equipment for personal care or everyday activities), and/or ADLs/IADLs (the need for help or supervision with: bathing, dressing, getting around the house, using the telephone, paying bills, taking medications, preparing light meals, doing laundry or going shopping because of an impairment, or a physical or mental health problem during the year). We then divided individuals reporting any of these items into 2 groups: persons who remained independent with ADLs and IADLs throughout the year, and individuals who instead required help or supervision with ADLs/IADLs at any point during the year.
Race/Ethnicity
From the measures available in the MEPS, 36 we derived the following mutually exclusive categories for our analyses: (a) non-Hispanic white-no other races reported; (b) non-Hispanic, black-no other races reported; (c) nonHispanic, other race, or races; and (d) Hispanic of any race or races.
Primary Outcome Measures
We examined overall health (any report of fair-poor health during the course of the year), insurance coverage status (any month without coverage during the year), and service utilization (including total annual ambulatory health care visits and the percent who reported going without a doctor visit). We limited our insurance analyses to persons aged 18-65 years as the vast majority of elders are covered by Medicare and/or private insurance.
Additional Measures
To more fully describe any racial/ethnic disparities in overall health, we also assessed several related variables, including body mass index (BMIZ30), physical activity (exercise 3 times per week or more), and mental health status (fair or poor at any time during the year). Similarly, to complement the analyses of insurance status, we examined the duration uninsured (part year or full year) and coverage source (public or private). Other measures used include: age (in years), sex, education (less than a high-school diploma or GED), poverty status (< 125% of the federal poverty level), census region (Northeast, Midwest, South, or West), and MSA status. In a number of the analyses, we controlled for respondent preferences, including endorsements of the beliefs that "I can overcome illness without help from a medically trained person" and "I'm healthy enough that I really don't need health insurance."
Statistical Methods
To test for racial/ethnic disparities under definition one, we conducted bivariate analyses (w 2 and the pairwise t tests) within 3 main population groups of adults: people without disabilities, people with non-ADL/IADL disability limitations, and people needing help or supervision with ADLs/IADLs. Except where noted, all bivariate analyses were directly age standardized using the weighted analytic sample as the standard population. We controlled the false discovery rate for the primary outcomes. 37 The results are weighted to provide nationally representative, average annual estimates for the period of 2006-2008. 38 To test for disparities under definition 2, we fit separate models for people without disabilities, people with non-ADL/IADL limitations, and individuals with ADL/IADL limitations. Age was included as a covariate in all analyses, alongside race/ethnicity, disability status, sex, preferences for care and insurance, and wherever appropriate, overall health. Logistic regression was used to model dichotomous variables, including fair-poor overall health, any gap in insurance coverage, and no doctor visit during the year. Annual ambulatory health visits were modeled with a Loglink procedure for count data. The Taylor series linearization was used to adjust for the complex sampling plan in the MEPS.
RESULTS
We examined 3 separate US adult population groups: people without disabilities (169.3 million individuals), people with non-ADL/IADL limitations (36.2 million), and people with ADL/IADL limitations (13.3 million). Descriptively, people with ADL/IADL limitations were the smallest population group (6.1% of all adults), the oldest (mean = 62.9 y, before standardization), and potentially the most vulnerable as well (28% had less than a high-school level education, 34% reported an income near or below the federal poverty level, and 70% reported their health to be fair or poor.) Of the 3 populations, this group had the highest levels of health service use. Twenty-three percent reported at least 1 month without insurance coverage during the year.
By contrast, people with non-ADL/IADL limitations were a significantly larger (16.5% of all adults) and younger (mean age = 56.9 y) group with greater resources and better health than individuals who were ADL/IADL-limited (18% had less than a high-school level education, 24% had an income near or below the federal poverty level, 48% reported their health to be fair or poor, and there were lower levels of health service use in this group compared with persons with ADL/IADL limitations.) This group was the most likely to be uninsured of all 3 populations, with 35% reporting at least 1 month without coverage.
These differences between the ADL/IADL and non-ADL/IADL disability populations need to be held in the proper perspective. Although different, both of these groups are significantly older, have substantially fewer resources and report significantly lower overall health than people without disabilities.
Differences in Racial/Ethnic Makeup
Descriptively, we found significant differences in the racial/ethnic makeup of these 3 population groups. At 16%, non-Hispanic blacks were overrepresented in the ADL/IADL limitation group relative to the no disability group (10.6%; t = 5.09; P < 0.001). With 13% describing themselves as nonHispanic black, the non-ADL/IADL limitation group also differed significantly from the no disability group (t = 4.28; P < 0.001). However, Hispanics were significantly underrepresented in the 2 disability groups relative to their numbers in the nondisabled group [no disability (13.9% Hispanic) vs. non-ADL/IADL limitations (9.9% Hispanic; t = 7.07; P < 0.001) and vs. ADL/IADL limitations (10.6% Hispanic; t = 4.06; P < 0.001)].
Disparities on the Basis of Race/Ethnicity Among People With Disabilities: Two Definitions Compared
Overall Health
Under our first definition (age standardized, but otherwise uncontrolled), we found evidence of non-Hispanic white-non-Hispanic black and non-Hispanic whiteHispanic disparities among persons without disabilities; just 10% of non-Hispanic whites in this group reported fair to poor health during the year, compared with 17% of nonHispanic blacks and 25% of Hispanics (Table 1) . We found these same disparities among persons with non-ADL/IADL limitations for whom the percentages were 45%, 57%, and 60%, respectively. Among persons with ADL/IADL limitations, we found the greatest absolute rates of fair to poor health, but the racial/ethnic differences were no longer significant at 68%, 73%, and 75%, respectively. As shown in Figure 1 , after modeling overall health on the basis of age, sex, preferences for care, and insurance, the findings did not significantly change under our second definition of disparity.
To further characterize these results, we also examined simple age-standardized differences in overall mental health, body mass index, and being physically active Z3 more per week (Table 1 ). In the nondisabled and non-ADL/IADL populations, significant racial/ethnic differences in these measures were detected, generally following the same overall health profiles just described.
Insurance Coverage Status
We limited these analyses to the working aged 18-65 years. For each separate population group, we tested for simple age-standardized disparities in the percentage reporting a full 12 months of coverage (whether public or private) on the basis of race/ethnicity under disparity definition one. Relative to non-Hispanic whites, we found disparities among non-Hispanic blacks and Hispanics among people without disabilities. We also found disparities for Hispanics among people with non-ADL/IADL limitations. We found no evidence of disparities among people with ADL/IADL limitations ( Table 1) . As shown in Figure 2 , upon controlling for age, sex, overall health, and preferences for care and insurance in the controlled model for definition 2, the findings remained similar.
To further characterize these results, we examined simple age-standardized comparisons of insurance source (public or private) among those with continuous coverage and for persons with any gap, whether that gap covered part or all of the year. Among people without disabilities, the racial and ethnic disparities noted above were composed of both part year and yearlong gaps. Among people with non-ADL/IADL limitations (where we found a disparity between non-Hispanic whites and Hispanics), it appeared that disparity may be more strongly associated with long-term uninsurance (Table 1) .
Among the continuously insured, in simple ageadjusted analyses, public sources played an increasingly important role in assuring coverage when people with non-ADL/IADL limitations were compared with the nondisabled and when people with ADL/IADL limitations were compared with individuals with non-ADL/IADL limitations. Further, public sources provided coverage for racial/ethnic minorities at a higher level than they did for non-Hispanic whites in all 3 population groups. Accordingly, we found very pronounced rates (and racial/ethnic differences between them) of public coverage among people with ADL/IADL limitations; 51% of non-Hispanic whites with continuous insurance coverage held it through public sources alone in this group, whereas for Hispanics this rate climbed to 70% and for non-Hispanic blacks to 78%.
Health Service Utilization
With regard to total ambulatory visits, we found significant racial/ethnic disparities for non-Hispanic blacks and for Hispanics when compared with non-Hispanic whites in all 3 of the populations examined. In the definition one analyses, among persons with non-ADL/IADL limitations, non-Hispanic whites averaged 10.6 visits per year, whereas non-Hispanic blacks and Hispanics both averaged 8.5 (Table 1 ). Among persons with ADL/IADL limitations, these averages rose even as the disparities remained (17.6 visits per year among non-Hispanic whites, 14.0 among nonHispanic blacks, and 13.4 visits among Hispanics). To follow definition 2, we fit loglink models of total ambulatory health care visits during the year for each population group on the basis of age, sex, overall health, preferences for care, and race/ethnicity. The results included significant racial/ethnic health disparities among people without disabilities and among individuals with non-ADL/IADL limitations (Fig. 3A) . However, we found no disparities among ADL/IADL-limited persons on the basis of these models.
Turning to the percentage with no doctor visit during the year, among people without disabilities, there were significant disparities between non-Hispanic whites, non-Hispanic blacks, and Hispanics. In the simple age-standardized results, among people with non-ADL/IADL limitations, we found evidence of a disparity between non-Hispanic whites (17% without a doctor visit) and Hispanics (25%) but not among non-Hispanic blacks. Among people with ADL/IADL limitations we did not detect any such disparity (Table 1) . However, under definition 2, we found further evidence of racial/ ethnic disparities among both disability groups (Fig. 3B) . After controlling for age, sex, overall health, and preferences for care and insurance, in the non-ADL/IADL group, both Hispanics and non-Hispanic blacks were significantly more likely to report going without a doctor visit than were nonHispanic whites. Further, under definition 2, among ADL/ IADL-limited individuals we detected a significant disparity between non-Hispanic blacks and non-Hispanic whites.
DISCUSSION
The well-known US racial/ethnic disparities in health, insurance coverage, and health service utilization reach into the population of adults with disabilities under 2 different definitions of disparity. Most of the racial/ethnic disparities documented above were detected among individuals with non-ADL/IADL limitations. In at least one sense, this may be welcome news in that people with ADL/IADL limitations are certainly that subgroup with the worst health, the fewest resources, and the highest need for health care services. Yet, they are also the numeric minority of people with disabilities. Further, it is critical to recall that individuals with non-ADL/ IADL limitations are more likely to be poor, to have less than a high-school level education, to be in fair-poor overall health, to be uninsured, and/or to have extensive health care needs when compared with people without disabilities.
It is also striking to consider that under both definitions, among individuals with non-ADL/IADL limitations, racial and ethnic minorities simultaneously reported higher levels of fair-poor health than did whites, yet lower rates of ambulatory health visits than non-Hispanic whites. In this non-ADL/IADL group, Hispanic individuals fared particularly poorly. Despite the fact that over 60% of such persons reported their health to be fair or poor, over one third were without insurance coverage at some point during the year and 1 in 5 went without any doctor visit.
Overall Health
The finding that the overall health of people with disabilities is more likely to be poor than that reported by people without disabilities is not surprising, but do these differences amount to a disparity? One line of argument suggests that as people with disabilities often have preexisting health problems, differences between people with and without disabilities are inherently differences and not disparities. However, such a strict argument hinges on the assumption that the health of people with disabilities is only biologically determined. A counter-argument suggests that poor or not, the health of people with disabilities still depends on equitable access to health care services-or fair access to other health-related social goods such as education or income. Looking inside the population of people with disabilities, the finding of poorer health among many nonHispanic blacks and Hispanics than among non-Hispanic whites supports this second argument. It further suggests that at least some portion of the health status of people with disabilities may not be explained by biology alone but may also stem from a known social inequity based on race/ ethnicity.
Insurance Coverage Status
Uninterrupted health insurance coverage is of vital importance to many people with disabilities for the access it provides to services that are needed on an ongoing basis. It is particularly noteworthy that the group with the largest percentage uninsured was people with non-ADL/IADL disabilities. Another key point is that public sources play a central role in providing coverage to both people with disabilities and racial/ethnic minorities. This can be seen directly in the findings for people with ADL/IADL limitations, where among those with continuous insurance during the year, 51% of non-Hispanic whites, 78% of non-Hispanic blacks, and 70% of Hispanics received their coverage solely from public sources. Consequently, cutbacks to public insurance programs may not only undercut a vital source of coverage for people with disabilities, they may also disproportionally affect racial and ethnic minorities among them.
Health Service Use
Among people with disabilities, we found evidence of racial/ethnic disparities in the total volume of health care visits and in the percentage of individuals who reported going without any doctor visit. Of each of the broad areas examined in this study, health service use was the most sensitive to the definition of disparity that we applied. For example, in our analyses of the percentage going without a doctor visit, we found evidence of disparities that would otherwise have gone undetected without the statistical adjustments called for under definition 2.
Additional analysis and more detailed measures will be required to map any causal connections between race/ethnicity, disability, health, preferences for care, and actual use of health services. However, one point seems clear: with different definitions of disparities, we will surely yield different findings.
Limitations
Although our goal was to define race/ethnicity in a manner that most resembles what can be found in the broader health disparities field, we must acknowledge that the 3 categories we compared are reductionist. For instance, it is known that health care outcomes differ among Mexican, Puerto Rican, Cuban, Central/South American, and other Hispanic/Latino groups. 39 Differences between these groups (and other important racial/ethnic groups) were not explored due both to sample size and length constraints.
It should also be noted that there are many ways of measuring disability. With different operationalization, different findings will result. Much as can be said for race/ethnicity, the underlying issues may be too complicated to allow for one unified definition of disability that suits all purposes.
CONCLUSIONS
In this study, we provide an alternative perspective that differs in several important ways from traditional health disparities research. In the mainstream of that work, disability is typically understood as an outcome to be reduced, in much the same way that good health is understood to be a desirable goal. In these analyses, we took a different approach, identifying the primary population groups to be studied directly on the basis of disability and then studying potential racial/ethnic disparities within them.
This conceptual and empirical shift enabled us to analyze a number of possible relationships that, to date, have been too little explored. First, it allowed for the possibility that, although strongly correlated, overall health and disability are distinct concepts. One can have any number of functional or activity limitations and still report good health and, indeed, we found that the health of people with disabilities does vary with their race/ethnicity. Second, by taking this approach, it was possible to demonstrate that access to resources, such as income or education, is constrained on the basis of race/ethnicity, even among those individuals most likely to be impoverished in the first place, people with ADL/IADL disabilities. Third, we showed not only that many Hispanics with disabilities are uninsured but that the protection of public insurance only appears to close the Hispanic, non-Hispanic gap for those with the most severe disabilities. Fourth, we found that despite the fact that overall health service use runs higher among people with disabilities than it does for people without them, there are still many such individuals who go without any annual doctor visit.
The reduction of disparities between the populations of people with and without disabilities will require specific attention to racial and ethnic disparities in health, insurance coverage, and service use. Moreover, for researchers, policymakers, and providers alike, the reduction of racial/ethnic disparities in health and our health care system requires that disability be considered as more than an undesirable health outcome. It is also, and perhaps primarily, a form of human 
